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Title  40— PROTECTION 
OF  ENVIRONMENT 

Chapter  I — Environmental  Protection 
Agency 

PART  85— CONTROL  OF  AIR  POL¬ 
LUTION  FROM  NEW  MOTOR  VE¬ 
HICLES  AND  NEW  MOTOR  VEHICLE 
ENGINES 

Heavy-Duty  Engines 

Emission  standards  and  test  pro¬ 
cedures  to  be  applicable  to  heavy  duty 
gasoline  and  diesel  motor  vehicle  engines 
beginning  with  the  1973  model  year  were 
proposed  by  the  Environmental  Protec¬ 
tion  Agency  (EPA)  on  October  5,  1971 
(36  P.R.  19400).  On  February  11,  1972, 
the  Agency  announced  that,  on  the  basis 
of  comments  received  from  domestic  and 
foreign  motor  vehicle  engine  manufac¬ 
turers  and  other  interested  parties,  it 
had  determined  that  there  was  inade¬ 
quate  leadtime  available  to  apply  the 
proposed  standards  and  test  procedures 
to  the  1973  model  year.  The  comments 


In  the  judgment  of  the  Administrator, 
the  emissions  of  hydrocarbons,  carbon 
monoxide,  nitrogen  oxides,  and  smoke 
from  heavy  duty  gasoline  and  diesel 
motor  vehicle  engines  contribute  to  air 
pollution  which  endangers  the  public 
health  and  welfare.  The  regulations  set 
forth  below  are  intended  to  provide  for 
significant  reductions  of  emissions  of 
these  pollutants  from  levels  currently  al¬ 
lowed.  The  regulations  on  emissions  of 
hydrocarbons,  carbon  monoxide,  and  ni¬ 
trogen  oxides  from  diesel  engines  would, 
in  addition,  provide  a  basis  for  Judging 
low -emission  vehicles  under  section  212 
of  the  Clean  Air  Act. 

It  is  also  the  Administrator’s  judgment 
tliat  the  regulations  prescribed  will  pro¬ 
vide  approximately  the  same  benefit  in 
terms  of  air  quality  as  those  proposed 
October  5, 1971,  since  the  regulations  are 
of  approximately  the  same  stringency. 


received  also  expressed  objection  to  EPA 
adoption  of  a  heavy  duty  engine  test 
procedure  significantly  different  from 
the  procedure  used  by  manufacturers 
for  certification  of  motor  vehicle  engines 
to  meet  California  standards  because  of 
the  substantial  costs  involved  in  sepa¬ 
rate  certifications.  The  California  heavy- 
duty  engine  standards  are  in  effect  be¬ 
ginning  with  1973,  under  the  terms  of  a 
waiver  of  Federal  preemption  issued  un¬ 
der  section  209  of  the  Clean  Air  Act  by 
the  Administrator  of  EPA  (36  F.R.  8172) . 

After  evaluating  the  comments  and 
all  other  information  available  to  him, 
the  Administrator  has  decided  to  pro¬ 
mulgate  the  emission  standards  and  test 
procedures  set  forth  below  applicable  to 
heavy  duty  gasoline  and  diesel  motor  ve¬ 
hicle  engines  beginning  with  the  1974 
model  year.  The  standards  are  identical 
to  those  in  effect  in  California  beginning 
in  1973,  except  that  the  smoke  emission 
regulations  proposed  in  the  October  5, 
1971,  publication  have  also  been  adopted. 
The  test  procedures  being  promulgated 
are  essentially  the  1973  California  pro¬ 
cedures,  except  for  the  following  differ¬ 
ences: 


The  Administrator  has  determined, 
after  considering  the  cost  of  compliance, 
that  the  1974  applicability  date  for  these 
regulations  provides  reasonable  oppor¬ 
tunity  for  the  development  and  applica¬ 
tion  of  the  requisite  technology.  This  de¬ 
termination  is  based  upon  the  following 
factors: 

a.  Twenty-three  of  the  28  gasoline  en¬ 
gines  certified  by  EPA  for  the  1972  model 
year  meet  the  1973  California  hydrocar¬ 
bon  standard;  of  the  same  28  engines,  23 
engines  also  meet  the  carbon  monoxide 
standard,  although  these  23  are  not  the 
same  23  which  meet  the  hydrocarbon 
standard ; 

b.  All  heavy-duty  engines  intended  to 
be  sold  in  California  in  1973  must  meet 
the  California  hydrocarbon,  nitrogen 
oxides,  and  carbon  monoxide  standards, 
and  certification  tests  run  to  date  dem¬ 
onstrate  successful  development  of  con¬ 
trol  technology  for  compliance;  and 


c.  Approximately  75  percent  to  85  per¬ 
cent  of  the  heavy-duty  diesel  engines 
certified  for  the  1972  model  year  already 
comply  with  the  smoke  emission  stand¬ 
ards  prescribed  below. 

The  Administrator  has  further  deter¬ 
mined  that  the  cost  to  manufacturers  of 
compliance  with  these  regulations  be¬ 
ginning  with  the  1974  model  year  will 
be  minimized  because  the  manufacturers 
will  be  able  to  obtain  certification  for 
California  and  the  rest  of  the  Nation  by 
following  the  same  test  procedure,  since 
only  one  fleet  of  test  engines  will  be 
required. 

In  response  to  the  October  5,  1971, 
proposal,  engine  manufacturers  com¬ 
mented  that  there  is  insufficient  data 
available  to  determine  whether  or  not 
the  humidity  correction  factor  is  correct. 
EPA  agrees  with  this  judgment.  Data  is 
currently  being  developed  which  will  pro¬ 
vide  a  basis  for  determining  whether  a 
change  in  the  factor  is  necessary.  If  EPA 
determines  that  a  change  is  necessary,  it 
will  be  prescribed  as  s(X)n  as  iiossible  dur¬ 
ing  1972  and  will  be  applicable  beginning 
with  the  1974  model  year.  Accordingly, 
the  factor  set  forth  in  these  regulations 
may  be  considered  an  interim  measure. 

Changes  in  the  test  procedures  for 
smoke,  which  were  not  proposed,  are  as 
follows: 

a.  In  response  to  manufactiu'ers’  com¬ 
ments  on  the  proposal,  the  dynamometer 
operation  cycle  acceleration  mode  is 
clarified  by  specifying  allowable  devia¬ 
tion  from  a  linear  acceleration  rate; 

b.  In  response  to  manufacturers’  com¬ 
ments  on  the  proposal,  the  maximum  ex¬ 
haust  system  length  is  extended,  which 
will  facilitate  testing  without  affecting 
test  results; 

c.  In  the  smoke  measurement  system, 
the  limits  of  the  distance  from  optical 
centerline  to  exhaust  pipe  outlet  have 
been  narrowed  to  reflect  the  Agency’s 
acknowledgment  that  no  manufacturer 
has  been  testing  at  the  current  maximum 
distance; 

d.  An  additional  calibrated  neutral 
density  filter  Is  prescribed  to  check  in¬ 
struments  in  order  to  accommodate  the 
smoke  standard  being  adopted;  and 

e.  In  the  provision  on  test  runs,  the 
Agency  determined  that  it  is  neciessary  to 
specify  the  limits  of  a  valid  test  as  re¬ 
gards  drift. 

Amendments  to  the  heavy  duty  engine 
regulations  applicable  beginning  with  the 
1973  model  year  are  also  set  forth  below. 
They  consist  of  the  following  items: 

a.  Expansion  of  the  definition  of  “use¬ 
ful  life’’  to  include  1,500  hours  of  opera¬ 
tion  (along  with  5  years  or  50,000  miles) 
for  gasoline  engines  and  3,000  hours  of 
operation  (along  w'ith  5  years  or  100,000 
miles)  for  diesel  engines.  This  addition 
is  based  on  the  Agency’s  determination 
that  certain  gasoline  engines  accumulate 
thousands  of  hours  of  engine  operation 
before  reaching  either  5  years  or  50,000 
miles  and  that  certain  diesel  engines  ac¬ 
cumulate  thousands  of  hours  of  engine 
operation  before  reaching  5  years  or 
100,000  miles.  Therefore,  the  only  way  to 
provide  a  reasonable  period  for  the  “use¬ 
ful  life”  warranties  imposed  by  section 


DirrEREXcES  Between  19731074  Caufornu  and  HEronMEsnED  Federal  1074  Reoi  lations 


FediTal  rcquiroinent 


Californm 

rcfiuiremeiit 


Diesel  smoke  standards. 


20  percent  opacity  during  acceleration.  None. 
16  p«'rcent  during  lugging,  80  percent 
at  peak.s. 

1,000  lirs_ . 


Durability  testing  for  gasi-ous  emissions  from 
diesels. 

Fuel  requirements  for  emission  data  gasoline  High  octane  leaded  fuel 
engines. 

Engine  selection.. . 


Maximum  of  4  emis.sion  data,  2  dura¬ 
bility  data  eugiucb. 


Fuel  evaporative  standard— heavy  duty  gasoline  None*, 
vehicles. 

Dynamometer  time  accumulation  for  emission 
data  diesel  engines. 

Diesel  fuel  for  emission  data  engines . . 


125  hrs . 

Minimum  27  percent  aromaUcs. 


Jnlet  air  restrictions  for  emission  data  diesel  engines, 
l^pecilicatiou  of  load.. . . 


Numlier  of  dynamometer  runs,  separated  by  wait¬ 
ing  period,  for  complete  emission  U^st  for  lieavy 
duty  diesel  engines. 


Close  to  maximum  seen  in  service . 

Allows  substitution  of  alternate  load¬ 
ing  when  prescribed  loading  can 
not  be  attained. 

1  test  run,  with  no  waiting  period  *.... 


Not  six'cified. 

Low  octane  (01  max.). 

More  general  than 
Federal  specilicu- 
tions. 

2  gm.s/test. 

80  hrs. 

No  aromatic 
requirement. 

Less  stringent. 

Does  not  allow 
substituUous. 

2  test  runs,  separated 
by  8  hr.  waiting 
pi'riod. 


>  Not  feasible  for  Federal  ^ulations  since  Federal  certification  is  for  the  heavy  duly  engine  xiiiereas  California 
certifies  the  heavy  duty  veliicle. 

>  EPA  has  no  data  available  to  indicate  2  test  runs  arc  nm'ssury. 
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207  of  the  Clean  Air  Act  is  to  include  a 
provision  for  hours  of  operation  in  the 
useful  definition. 

b.  A  special  test  procedure  for  heavy 
duty  military  diesel  engines  which  Is  de¬ 
signed  to  accommodate  the  imique  de¬ 
sign  parameters  and  operating  require¬ 
ments  of  these  engines. 

A.  Part  85  of  Chapter  I,  Title  40  of 
the  Code  of  Federal  Regulations  as  ap¬ 
plicable  to  1973  and  later  model  year 
heavy-duty  engines  is  amended  as  fol¬ 
lows,  effective  30  days  after  publication 
in  the  Federal  Register. 

1.  In  S  85.1,  paragraphs  (a)  (33)  (ii) 
and  (ii)  are  revised  and  a  new  subpara¬ 
graph  (37)  is  added,  as  follows; 

§  85.1  Definitions. 

(a)  •  •  • 

(33)  •  •  • 

(ii)  In  the  case  of  gasoline-fueled, 
heavy-duty  engines,  a  period  of  use  of  5 
years  or  50,000  miles  of  vehicle  use  or 
1,500  hours  of  engine  operation  (or 
an  equivalent  period  of  1,500  hours 
of  dynamometer  operation),  whichever 
first  occurs; 

(iii)  In  tiie  case  of  heavy-duty  diesel 
engrines,  a  period  of  use  of  5  years  or 
100,000  miles  of  vehicle  operation  or 
3,000  hours  of  engine  operation  (or  an 
equivalent  period  of  1,000  hours  of  dyna¬ 
mometer  operation),  whichever  first 
occtirs. 

(34)  [Reservedl 

(35)  [Reservedl 

(36)  [Reserved] 

(37)  “Military  engine”  means  any 
engine  manufactured  solely  for  the  E>e* 
partment  of  Defense  to  meet  military 
specifications. 

2.  In  §  85.130,  paragraphs  (b)  (2)  and 
(c)  are  revised  as  follows: 

§85.130  Test  engines. 

•  •  •  •  • 

(b)  *  *  • 

(2)  Engines  of  each  engine  family  will 
be  divided  into  groups  based  upon  ex¬ 
haust  emissicxi  control  system.  Two  en¬ 
gines  of  each  engine-system  combination 
shall  be  run  for  smoke  emission  data  as 
prescribed  in  §  85.132(a).  Within  each 
combination,  the  engines  that  feature  the 
highest  fuel  feed  per  stroke,  primarily  at 
the  speed  of  maximum  rated  torque  and 
secondarily  at  rated  speed,  will  be  se¬ 
lected.  In  the  case  where  more  than  one 
engine  in  an  engine-system  combination 
have  the  highest  fuel  feed  per  stroke,  the 
engine  with  the  highest  maximum  rated 
torque  will  be  selected.  If  there  are  mili¬ 
tary  engines  with  higher  fuel  rates  than 
other  engines  in  the  same  engine-system 
combination,  then  two  military  engines 
with  the  highest  fuel  feed  per  stroke  shall 
be  also  selected. 

(c)  Durability  data  engines: 

(1)  One  engine  from  each  engine-sys¬ 
tem  combination  shall  be  tested  as  pre¬ 
scribed  in  §  85.132(b) .  Within  each  com¬ 
bination,  the  engine  which  features  the 
highest  fuel  feed  per  stroke,  primarily  at 
rated  speed  and  secondarily  at  the  speed 
of  maximum  rated  torque,  will  be  se¬ 
lected  for  durability  testing.  In  the  case 
where  more  than  one  engine  in  an  en¬ 
gine-system  combination  have  the  high¬ 


est  fuel  feed  per  stroke,  the  engine  with 
the  highest  maximum  rated  horsepKiwer 
will  be  selected  for  durability  testing.  If 
an  engine-system  combination  includes 
both  military  and  nonmilitary  engines, 
then  the  nonmilitary  engine  with  the 
highest  maximum  rated  horsepower  will 
be  selected  for  durability  testing. 

(2)  A  manufacturer  may  select  to  op¬ 
erate  and  test  additional  engines  to 
represent  any  engine -system  combina¬ 
tion.  The  additional  engines  must  be  of 
the  same  model  and  fuel  system  as  the 
engine  selected  in  accordance  with  the 
provisions  of  subparagraph  (1)  of  this 
paragraph.  Notice  of  an  intent  to  test 
additional  engines  shall  be  given  to  the 
Administrator  not  later  than  30  days  fol¬ 
lowing  notification  of  the  test  fleet  selec¬ 
tion.  Deterioration  factors  calculated  for 
each  engine-system  combination  shall  be 
applied  separately  to  military  and  non¬ 
military  engines  within  the  same  engine- 
system  combination. 

«  *  •  «  • 

B.  Part  85  of  Chapter  I,  Title  40  of 
the  Code  of  Federal  Regulations  as 
applicable  to  1974  and  later  model  year 
heavy-duty  engines  is  amended  as  fol¬ 
lows,  effective  30  days  after  publication 
in  the  Federal  Register: 

1.  In  the  Table  of  Contents,  Subpart 
E  is  revised,  the  heading  of  Subpart  J 
is  revised,  and  Subpart  K  is  added  as 
follows: 

Subpart  E — Exhaust  Emissions  (Hoovy-Duty  Diosol 
Engines) 

Sec. 

85.40  Applicability. 

85.41  Standards  for  exhaust  smoke. 

85.42  Standards  for  exhaust  gaseous  emis¬ 

sions. 

85.43  Test  procedures. 

Authority:  The  provisions  of  this  Sub¬ 
part  E  issued  under  sec.  202  of  the  Clean 
Air  Act,  as  amended,  42  U.S.C.  1857f-l  et 
seq. 

*  •  •  •  • 

Subpart  J— Test  Procedures  for  Engine  Exhaust 
Smoke  Emissions  (Heavy-Duty  Diesel  Engines) 

•  •  •  •  • 

Subpart  K— Test  Procedures  for  Engine  Exhaust 
Gaseous  Emissions  (Heavy-Duty  Diesel  Engines) 
Sec. 

85.140  Introduction. 

85.141  Diesel  fuel  specifications. 

85.142  Dynamometer  procedure. 

85.143  Dynamometer  and  engine  equip¬ 

ment. 

85.144  Sampling  and  analytical  methods. 

85.145  Information  to  be  recorded. 

85.146  Calibration  and  instrument  check. 

85.147  Test  run. 

85.148  Chart  reading. 

85.149  Calculations. 

85.150  Test  engines. 

85.161  Service  accumulation;  emission 
.  measurements;  maintenance. 

86.152  Compliance  with  emission  stand¬ 
ards. 

Authority:  The  provisions  of  this  Sub¬ 
part  K  issued  under  sec.  202  of  the  Clean 
Air  Act,  as  amended,  42  UJ3.C.  1857f-l  et 
seq. 

2.  In  S  85.1,  paragraphs  (a)  (29)  and 

(33)  are  revised  and  new  paragraphs 
(a)  (34),  (35),  (36).  and  (37)  are  added, 
as  follows: 


§  85.1  Definitions. 

(a)  •  •  • 

(29)  Zero  (0)  hours  means  that  point 
after  normal  assembly  line  operations 
and  adjustments  and  before  one  addi¬ 
tional  operating  hour  has  been  accu¬ 
mulated. 

*  •  •  *  • 

(33)  “Useful  life”  means: 

(1)  In  the  case  of  light-duty  vehicles, 
a  period  of  use  of  5  years  of  50,000 
miles,  whichever  first  occurs; 

(ii)  In  the  case  of  gasoline  fueled 
heavy-duty  engines,  a  period  of  use  of 
5  years  or  50,000  miles  of  vehicle  use  or 
1,500  hours  of  engine  operation  (or  an 
equivalent  period  of  1,500  hours  of 
dynamometer  operation) ,  whichever  first 
occurs; 

(iii)  In  the  case  of  heavy-duty  diesel 
engines,  a  period  of  use  of  5  years  or 
100,000  miles  of  vehicle  operation  or  3,000 
hours  of  engine  operatiixi  (or  an  equiv¬ 
alent  period  of  1,000  hours  of  dynamom¬ 
eter  operation),  whichever  first  occurs. 

(34)  “Peak  torque  speed”  means  the 
speed  at  which  an  engine  develops  maxi¬ 
mum  torque. 

(35)  “Percent  load”  means  the  frac¬ 
tion  of  the  maximum  available  torque  at 
an  engine  speed. 

(36)  “Intermediate  speed”  means  the 
peak  torque  speed  or  60  percent  of  rated 
speed,  whichever  is  higher. 

(37)  “Military  engine”  means  any 
engine  manufactured  solely  for  the  De¬ 
partment  of  Defense  to  meet  military 
specifications. 

3.  In  S  85.2,  eight  new  abbreviations 
are  added  as  follows: 

§  85.2  .4l»breyiation!!i. 

•  •  •  •  • 

BSCO — Bral:e  specific  carixin  monoxide. 
BSHC — Bra):e  specific  hydrocarbons. 

BSCOi — Brake  specific  oxides  of  nitrogen. 
Exh. — Exhaust. 

Hr. — Hour. 

M — Mass. 

WE — Weighting  factor. 

2 — Summation. 

4.  In  §  85.4,  paragraphs  (b)  and  (c) 
are  revis^  and  paragraph  (e)  is  added 
as  follows: 

§  85.1  Labeling. 

«  •  •  •  • 

(b)  (1)  The  manufacturer  of  any 
heavy-duty,  gasoline-fueled  engine  sub¬ 
ject  to  any  of  the  standards  prescribed 
in  this  part  shall,  at  the  time  of  manu¬ 
facture,  affix  a  permanoit,  legible  label, 
of  the  type  and  in  the  manner  described 
below,  containing  the  information  here¬ 
inafter  provided,  to  all  production  models 
of  such  engines  available  for  sale  to  the 
public  and  covered  by  a  certificate  of 
conformity  under  §  85.55(a). 

(2)  The  plastic  or  meted  label  shall  be 
welded,  bonded,  or  otherwise  perma¬ 
nently  attached  to  the  engine  in  a  posi¬ 
tion  in  which  it  will  be  readily  visible 
after  installation  in  the  vehicle. 

(3)  The  label  shall  be  attached  to  an 
engine  part  necessary  for  normal  engine 
operation  and  not  normally  requiring  re¬ 
placement  during  engine  life. 
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(4)  The  label  shall  contain  the  follow¬ 
ing  information  lettered  in  the  English 
language  in  block  letters  and  numerals 
which  shall  be  of  a  color  that  contrasts 
-nith  the  background  of  the  label; 

( 1 )  The  label  heading :  Engine  Exhaiist 
Emission  Control  Information; 

(ii)  F\ill  corporate  name  and  trade¬ 
mark  of  manufacturer; 

(iii)  Engine  displacement  (in  cubic 
inches)  and  engine  family  identification; 

(iv)  Date  of  engine  manufacture 
(month  and  year) ; 

(V)  Engine  tuneup  specifications  and 
adjustments  as  recommended  by  the 
manufacturer,  including  idle  speed,  igni¬ 
tion  timing,  and  the  idle  air-fuel  mixture 
setting  procedure  and  value  (e.g.,  idle  (X>. 
idle  air-fuel  ratio,  idle  speed  drop)  and 
valve  lash.  These  specifications  should 
indicate  the  proper  transmission  position 
during  tuneup  and  what  accessories  (e.g., 
air  conditioner)  if  any,  should  be  in 
operation; 

(vi)  The  statement;  “This  Engine 
Conforms  to  U.S.  Environmental  Pro¬ 
tection  Agency  Regulations  Applicable  to 
(insert  currait  year)  Model  Year  Gaso- 
line-Pueled,  Heavy-Duty  Engines.” 

(c)  (1)  The  manufacturer  of  any 

heavy-duty  diesel  engine  subject  to  any 
of  the  standards  prescribed  in  this  part 
shall,  at  the  time  of  manufacture,  aflSx  a 
permanent,  legible  label,  of  the  type  and 
in  the  manner  described  below,  contain¬ 
ing  the  information  hereinafter  provided, 
to  all  production  models  of  such  engines 
available  for  sale  to  the  public  and  cov¬ 
ered  by  a  certificate  of  conformity  under 
§  85.55(a) . 

(2)  A  plastic  or  metal  label  shall  be 
welded,  bonded,  or  otherwise  perma¬ 
nently  attached  to  the  engine  in  a  posi¬ 
tion  in  which  it  will  be  readily  \'isible 
after  installation  in  the  vehicle. 

(3)  The  label  shall  be  attached  to  an 
engine  part  ne<;essary  for  normal  engine 
operation  and  not  normally  requiring  re¬ 
placement  during  engine  life. 

(4)  The  label  shall  contain  the  follow¬ 
ing  information  lettered  in  the  English 
language  in  block  letters  and  numerals 
which  shall  be  of  a  color  that  contrasts 
with  the  background  of  the  label; 

(i)  The  label  heading:  Engine  Exhaust 
Emission  Control  Information; 

(ii)  Full  corporate  name  and  trade¬ 
mark  of  manufacturer; 

(iii)  Engine  family  identification  and 
model; 

(iv)  Date  of  engine  manufacture 
(month  and  year) ; 

(V)  Engine  specification; 

Advertised  horsepower _ at - r.p.m. 

Fuel  rate  at  advertised  horsepower _ 

mm.Vstroke. 

Valve  lash _ (Inches). 

Initial  injection  timing  (if  adjustable) _ _ 

(The  information  iqiplicable  to  each 
engine  is  to  be  insert^  on  the  appropri¬ 
ate  line.) 

(vi)  The  statement:  This  Engine  Con- 
fc^ms  to  UJS.  Environmental  Protection 
Agency  Regulations  Applicable  to  (insert 


current  year)  Model  Year  Heavy-Duty 
Diesel  Engines. 

•  •  •  •  • 

(e)  The  label  may  be  made  up  of  one 
or  more  pieces  provided  that  all  pieces 
are  permanently  attached  to  the  same 
engine  or  vehicle  part  as  applicable. 

5.  Section  85.30  is  revised  to  read  as 
follows: 

§  85.30  Applifuibility. 

The  provisions  of  this  subpart  are  ap¬ 
plicable  to  new  gasoline-fueled,  heavy- 
duty  engines  beginning  with  the  1974 
model  year. 

6.  Section  85.31  is  revised  to  read  as 
follows; 

§  85.31  Standards  for  exhaust  emissions. 

(a)  Exhaust  emissions  from  new  gaso¬ 
line-fueled,  heavy-duty  engines  shall  not 
exceed: 

( 1 )  Hydrocarbons  plus  oxides  of  nitro¬ 
gen  (as  NOs) — 16  grams  per  brake  horse¬ 
power  hour. 

(2)  Carbon  monoxide — 40  grams  per 
brake  horsepower  hour. 

(b)  The  standards  set  forth  in  para¬ 
graph  (a)  of  this  section  refer  to  a  com¬ 
posite  sample  representing  the  operat¬ 
ing  cycle  set  forth  in  the  applicable 
sections  of  “Test  Procedures  for  Engine 
Exhaust  Emissions  (Gasoline-fueled, 
Heavy-Duty  Engines)”  of  this  part  and 
measured  in  accordance  with  those  pro¬ 
cedures. 

7.  Section  85.32  is  revised  to  read  as 
follows: 

§  85.32  Te!«t  procedure.^. 

Elvery  manufacturer  of  new  motor  ve¬ 
hicle  engines  subject  to  the  standards 
prescribed  in  this  subpart  shall,  prior  to 
taking  any  of  the  actions  specified  in 
section  203(a)(1)  of  the  Act,  test  or 
cause  to  be  tested  motor  vehicle  en¬ 
gines  in  accordance  with  test  procedures 
prescribed  in  Subpart  I  of  this  part  to 
ascertain  that  such  test  engines  meet 
the  requirements  of  §  85.31, 

8.  Subpart  E  is  revised  to  read  as 
follows: 

Subpart  E — Exhaust  Emissions 
(Heavy-Duty  Diesel  Engines) 

§  85. 10  Applicability. 

The  provisions  of  this  subpart  are  ap¬ 
plicable  to  new  heavy-duty  diesel  en¬ 
gines  beginning  with  the  1974  model 
year. 

§  85.41  .Standards  for  exhaust  smoke. 

(a)  The  opacity  of  smoke  emissions 
from  new  diesel  engines  subject  to  this 
subpart  shall  not  exceed: 

(1)  20  percent  during  the  engine  ac¬ 
celeration  mode. 

(2)  15  percent  during  the  engine  lug¬ 
ging  mode. 

(3)  50  percent  during  the  peaks  in 
either  m(xle. 

(b)  The  standards  set  forth  in  para¬ 
graph  (a)  of  this  section  refer  to  exhaust 


smoke  emissions  generated  under  the 
conditions  set  forth  in  the  “Test  Pro¬ 
cedures  for  Engine  Exhaust  Smoke 
Emissions  (Heavy-Duty  Diesel  Engines)  ” 
of  this  part  and  measured  and  cal¬ 
culated  in  accordance  with  those 
procedures. 

§  85.42  Standards  for  exhaust  gaseous 
emissions. 

(a)  Exhaust  gaseous  emissions  from 
new  heavy-duty  diesel  engines  shall  not 
exceed: 

(1)  Hydr(x:arbons  plus  oxides  of 
nitrogen  (as  NOi) — 16  grams  per  brake 
horsepower  hour. 

(2)  Carbon  monoxide — 40  grams  per 
brake  horsepower  hour. 

(b)  The  standards  set  forth  in  para¬ 
graph  (a)  of  this  section  refer  to  exhaust 
gaseous  emissions  generated  under  the 
conditions  set  forth  in  the  "Test  Pro¬ 
cedures  for  Engine  Elxhaust  Gaseous 
Emissions  (Heavy-Duty  Diesel  Engines)  ” 
of  this  part  and  measured  and  calculated 
in  accordance  with  those  procedures. 

§  85.43  Test  procedures. 

Every  manufactiuer  of  new  motor  ve¬ 
hicle  engines  subject  to  the  standards 
prescribed  in  this  subpart  shall,  prior 
to  taking  any  of  the  actions  specified  in 
section  203(a)(1)  of  the  Act,  test  or 
cause  to  be  tested  motor  vehicle  engines 
in  accordance  with  test  procedures  pre¬ 
scribed  in  Subparts  J  and  K  of  this  part 
to  ascertain  that  such  test  engines  meet 
the  requirements  of  §§  85.41  and  85.42. 

9.  In  S  85.100,  paragraphs  (b)  and  (c) 
are  revised  to  read  as  follows: 

§  85.100  Inlrodurtion. 

•  •  •  •  • 

(b)  The  exhaust  emission  test  is  de¬ 
signed  to  determine  hydrocarbon,  carbon 
monoxide,  and  oxides  of  nitrogen  con¬ 
centrations  during  a  truck  driving  pat¬ 
tern  in  a  metropolitan  area  as  simulated 
on  an  engine  dynamometer.  The  test  con¬ 
sists  of  two  warmup  cycles  and  two  hot 
cycles.  The  average  concentrations  for 
the  warmup  cycles  and  the  hot  cycles  are 
combined  to  yield  the  reported  values. 

(c)  When  an  engine  is  tested  for  ex¬ 
haust  emissions  or  is  operated  for  disa¬ 
bility  testing  on  an  engine  dynamometer 
the  complete  engine  shall  be  used  with 
all  accessories  which  might  reasonably 
be  expected  to  infiuence  emissions  to  the 
atmosphere  installed  and  functioning. 
Evaporative  emission  controls  need  not 
be  <x>nnected  provided  normal  (derating 
conditions  are  maintained  in  the  engine 
induction  system. 

10.  In  §  85.102,  paragraph  (a)(1)  is 
revised  and  a  new  paragraph  (a)  (4)  is 
added  as  follows: 

§  85.102  Dynamometer  operation  eyele 
and  equipment. 

(a)  (1)  The  following  nine-mode  cycle 
shall  be  followed  In  dynamometer  opera¬ 
tion  tests  of  gasoline  fueled  heavy-duty 
engines. 
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Se¬ 

quence 

No. 


Mode 


Manifold  Time  In  Cumulative  Welfihtlng 
vacuum  mode-secs.  time-secs.  factors 
(ln./t«.) 


Idle... 

Cruise. 


3  PTA. 


Cruise. 
6  PTD.. 

6  Cruise. 

7  FL.... 

8  Cruise. 

9  CT.... 


70 

70 

0.232 

16 

23 

93 

.077 

10 

44 

137 

.147 

16 

23 

160 

.077 

19 

17 

177 

.067 

16 

23 

200 

.077 

3 

31 

234 

.113 

16 

23 

257 

.077 

.... 

43 

300 

.143 

(4)  If  the  specified  manifold  vacuum 
cannot  be  reached  during  the  PTD  mode, 
the  engine  shall  be  operated  at  closed 
throttle  during  that  mode.  If  the  speci¬ 
fied  manifold  vacuum  cannot  be  reached 
during  the  FL  mode,  the  engine  shall  be 
operated  at  wide-open  throttle  during 
that  mode. 

•  •  #  •  « 

11.  In  S  85.104,  paragraphs  (a)  and  (b) 
are  revised,  and  paragraph  (c)  is  re- 


(b)  Component  description.  The  fol¬ 
lowing  components  shall  be  used  in 
sampling  and  analytical  systems  for 
testing  under  the  regulations  in  this 
part. 

(1)  Flowmeters  FLl,  FL2,  FL3,  FL4, 
and  FL5  for  indicating  the  sample  flow 
rate  through  the  analyzers. 

(2)  Nitric  oxide  NDIR  analyzer. 

(3)  Carbon  monoxide  NDIR  analyzer. 

(4)  Carbon  dioxide  NDIR  analyzer. 

(5)  High-range  hydrocarbon  NDIR 
analyzer. 

(6)  Low-range  hydrocarbon  NDIR 
analyzer. 

(7)  Pressure  gauges  Ol,  G2,  G3,  G4, 
and  G5  for  Indicating  the  analyzer 
sample  pressure. 

(8)  Needle  valves  Nl,  N2,  N3.  N4,  and 
N5  for  regulating  the  sample  flow  rate 
to  the  analyzers. 

(9)  Drier  D1  for  removing  water  vapor 
from  the  sample. 

(10)  Needle  valves  N6.  N7,  N8,  N9, 
NIO,  Nil,  N12,  and  N13  for  regulating 


voked.  As  amended,  §  85.104  reads  as 
follows : 

§  85.104  Sampling  and  analytical  sys¬ 
tem  for  measuring  exhaust  emissions. 

(a)  Schematic  drawing.  The  following 
(fig.  6)  is  a  schematic  drawing  of  the  ex¬ 
haust  gas  sampling  and  analytical  system 
which  shall  be  used  for  testing  under  the 
regulations  in  this  subpart. 


the  flow  rates  of  Ni  and  span  gases  to 
the  analyzers. 

(11)  Ball  valves  VI,  V2.  V3,  and  V4 
for  directing  either  sample  or  span  gases 
to  the  analyzers. 

(12)  Needle  valves  N14,  N15,  N16,  and 
N17  for  regulating  the  sample  flow  rate 
through  the  bypass  system. 

(13)  Flowmeters  FL6,  FL7,  FL8,  and 
FL9  for  indicating  the  flow  rate  through 
the  bypass  system. 

(14)  Pumps  PI,  P2,  P3,  and  P4  for* 
forcing  the  samples  through  the  ana¬ 
lyzers. 

(15)  Filters  FI,  F2,  F3,  and  F4  for 
removing  contaminants  from  sample 
prior  to  analysis. 

(16)  BaU  valves  V5,  V6,  V7,  and  V8 
for  directing  sample  gas  to  the  analyzers 
or  for  backflushlng  the  sampling  system 
with  air  or  nitrogen. 

(17)  Toggle  valves  V9,  VIO,  Vll,  V12, 
and  V13  for  draining  the  condensate 
traps  and  the  refrigerated  bath. 

(18)  Traps  Tl,  T2,  T3,  and  T4  for 


separating  condensed  water  vapor  from 
the  cooled  sample  gases. 

(19)  Ball  valve  V14  for  diverting  air 
to  the  low-range  hydrocarbon  analyzer 
during  ijeriods  of  high  hydrocarbon  con¬ 
centrations  in  the  exhaust  sample. 

(20)  Needle  valve  N18  for  regulating 
the  air  flow  to  the  low-range  hydro¬ 
carbon  analyzer  during  purge  conditions. 

(21)  Thermometer  for  indicating  the 
bath  temperature. 

(22)  Refrigerated  water  bath  for 
cooling  the  sample  gases. 

(23)  Sample  line  for  connecting  the 
analysis  system  to  the  sample  probe. 

(24)  Sample  probe  for  extracting  a 
sample  of  the  exhaust  downstream  of 
the  muffler. 

(25)  Ball  valve  V15  for  directing 
nitrogen  through  the  sampling  system. 

12.  Section  85.105  is  revised  to  read 
as  follows: 

§  85.105  Information  to  be  recorded. 

The  following  information  shall  be 
recorded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  tested  (brief  description) . 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operator. 

(e)  Driver  or  operator. 

(f)  Engine  make — identification  num¬ 
ber — date  of  manufactiu-e — ^number 
of  hours — engine  displacement — engine 
family — idle  r.p.m. — number  carburet¬ 
ors — number  of  carburetor  ventiuls. 

(g)  All  pertinent  instrument  informa¬ 
tion  such  as  tuning — gain — serial  niun- 
bers — detector  numbers — orange. 

(h)  Barometric  pressure,  intake  air 
temperature  and  humidity  and  as  appli¬ 
cable,  the  temperature  of  the  air  in  front 
of  the  radiator  diulng  the  test. 

(i)  Brake  horsepower  and  fuel  con¬ 
sumption. 

(j)  Analyzer  responses,  continuously 
recorded  with  zero,  span  and  sample 
traces  identified  on  each  chart. 

(k)  Intake  manifold  vacuum  and  en¬ 
gine  r.p.m.  continuously  recorded  on  the 
same  chart  with  an  automatic  marker  in¬ 
dicating  1 -second  intervals.  Chart  paper 
preprinted  with  1 -second  Intervals  may 
be  used  in  lieu  of  the  automatic  marker 
provided  the  use  of  the  correct  chart 
speed  is  verified  on  the  chart  for  each 
test  nm. 

13.  In  S  85.106,  paragraphs  (a)  (2) 
and  (3)  and  (b)  (2)  are  revised  to  read 
as  follows: 

§  85.106  Calibration  and  instrument 
checks. 

(a)  •  •  • 

(2)  Zero  the  analyzers  with  zero  grade 
air  or  nitrogen.  The  allowable  zero  gas 
impurity  concentrations  should  not  ex¬ 
ceed  10  p.p.m.  equivalent  carbon  re¬ 
sponse,  10  p.p.m.  carbon  monoxide  and 
1  p.p.m.  nitric  oxide.  Set  the  instrument 
gain  to  give  the  desired  range.  Normal 
operating  ranges  are  as  follows: 
Low-range  hydrocar-  -1,000  p.p.m.  hexane 
bon  analyzer.  equivalent. 

Hlgh-range  hydrocar-  0-1,000  p.p.m.  hex- 
bon  analyzer.  ane  equivalent. 

OO  analyzer _  0-10  percent  CO. 

CO,  anal3rzer -  0-18  percent  CO. 

NO  analyzer _  0-4,000  p.p.m.  NO. 
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18.  In  §  85.112,  the  first  paragraph  and 
paragraphs  (a)  and  (b)  are  revis^  and 
a  new  paragraph  (g)  is  added  as  follows: 

§  85.112  Service  accumulation  and  miiis- 
tiion  measuremenla. 

The  engine  dynamometer  service  ac¬ 
cumulation  schedule  will  consist  of 
several  operating  conditions  which  give 
the  same  percentage  of  time  at  various 
manifold  vacuums  and  the  modes  as 
sp>ecified  in  the  emission  test  cycle.  The 
average  speed  shall  be  between  1,650  and 
1,700  r.p.m.  Subject  to  the  requirements 
as  to  average  speed,  there  must  be  opera¬ 
tion  at  speeds  in  excess  of  3,200  r.p.m. 
(but  not  in  excess  of  governed  speed  for 
governed  engines  or  rated  speed  for 
nongovemed  engines)  for  a  cumulative 
maximum  of  0.5  percent  of  the  actual 
cycle  time,  excluding  time  in  transient 
conditions.  Maximum  cycle  time  shall  be 
15  minutes.  A  cycle  ai^roved  in  advance 
by  the  AdministraUx'  shall  be  used. 

(a)  Emission  data  engines:  Each  emis¬ 
sion  data  engine  shall  be  operated  for 
125  hours  with  all  emission  control  sys¬ 
tems  installed  and  operating.  Emission 
tests  shall  be  conducted  at  zero  and  125 
hours.  Evaporative  emission  ccmtrols 
need  not  be  connected  provided  normal 
operating  conditions  are  maintained  in 
the  engine  inducti(m  syst^. 

(b)  Durability  data  engines:  Each 
durability  data  engine  shall  be  (X)erated, 
with  all  emission  cuitnd  systems  in¬ 
stalled  and  operating,  for  1,500  hours. 
Emission  measurements,  as  prescribed, 
shall  be  made  at  zero  hovus  and  at  each 
125-hour  interval.  Evaporative  emission 
controls  need  not  be  connected  provided 
normal  operating  conditions  are  main¬ 
tained  in  the  inducticm  systems. 

•  •  •  •  • 

(g)  (1 )  The  Administrator  may  elect  to 
op>erate  and  test  any  test  engine  during 
all  or  any  part  of  the  service  accum¬ 
ulation  and  testing  i»ocedure.  In  such 
cases,  the  maniifacturer  shall  provide  the 
englne(s)  to  the  Administrator  with  all 
information  necessary  to  conduct  the 
testing. 

(2)  The  test  procedures  (§8  85.101- 
85.109)  will  be  followed  by  the  Adminis¬ 
trator.  The  Administrator  will  test  the 
engines  at  each  test  point.  Maintenance 
may  be  performed  by  the  manufacturer 
imder  such  conditions  as  the  Administra¬ 
tor  may  prescribe. 

(3)  The  data  developed  by  the  Admin¬ 
istrator  for  the  engine-system  cwnbi- 
nation  shall  be  combined  with  any 
applicable  data  sum>lied  by  the  manu- 
factiuer  on  other  engines  of  that  combi¬ 
nation  to  determine  the  applicable 
deterioration  factors  for  the  combination. 
In  the  case  of  a  significant  discrepancy 
between  data  developed  by  the  Adminis¬ 
trator  and  that  sutxnitted  by  the  manu¬ 
facturer,  the  Administrator’s  data  shall 
be  used  in  the  determination  of  deterior¬ 
ation  factors. 

19.  In  8  85.113,  paragraph  (c)  is  re\1sed 
to  read  as  follows: 


§  85.113  Conipliunre  with  emission 
Hlandards. 

•  •  «  #  • 

(c)  The  procediue  tor  determining 
compliance  of  a  new  engine  with  exhaust 
emission  standards  is  as  follows: 

(1)  Separate  onlssion  deterioration 
factors  shall  be  determined  from  the 
emissicm  results  of  the  durability  data 
engines  for  each  engine-sjrstem  ccxnbina- 
tion.  Separate  factors  shall  be  establi^ed 
for  CO  and  for  the  combined  emissions 
of  HC  and  NO,. 

(1)  The  applicable  results  to  be  used  in 
determining  the  deterioration  factors  for 
each  combination  shall  be: 

(a)  All  emission  data  from  the  tests 
required  under  8  85.112<b),  except  the 
zero-hour  tests,  nils  shall  include  the 
official  test  results,  as  determined  in 
8  85.54,  for  all  tests  conducted  on  all 
durability  engines  of  the  combination 
selected  imder  8  85.110(c)  (including  all 
engines  elected  to  be  operated  by  the 
manufacturer  under  8  85.110(c)  (3) ) . 

(b)  All  emissiim  data  from  the  tests 
conducted  befme  and  after  maintenance 
provided  in  8  85.111(a)  (1)  (1). 

(ii)  All  applicable  results  shall  be 
plotted  as  a  function  of  the  hours  on  the 
system,  rounded  to  the  nearest  hour,  and 
the  best  fit  straight  lines,  fitted  by  the 
method  of  least  squares,  shall  be  drawn 
through  these  data  points.  The  inter¬ 
polated  125-  and  1,500-hour  points  on 
this  line  must  be  within  the  standard 
provided  in  8  85.31  or  the  data  shall  not 
be  used  in  calculation  of  a  deterioration 
factor. 

(iii)  An  exhaust  emissiim  deteriora¬ 
tion  factor  shall  be  calculated  for  each 
combination  as  follows: 

Factor = Exhaust  emissions  Interpolated  to 
1,500  hours  minus  the  e^aust 
emissions  interpolated  to  125 
hours. 

(2)  The  appropriate  deterioration  fac¬ 
tor  shall  be  added  to  the  exhaust  emis¬ 
sion  test  results  for  each  emissioD  data 
engine:  Provided,  That  if  a  deterimtitlon 
factor  as  computed  in  subparagraph  (1) 
of  this  paragraph  is  negative,  that  de- 
terioratlmi  factor  shall  be  zero  when 
comparing  adjusted  emissicms  to  the 
standards. 

(3)  The  emissions  to  compare  with  the 
standard  shall  be  the  adjusted  emissions 
of  subparagrai^  (2)  of  this  paragraph 
for  each  emission  data  engine. 

(4)  Every  test  engine  of  an  engine 
family  must  comity  with  all  applicable 
standards,  as  determined  in  subpara¬ 
graph  (3)  of  this  paragraph,  before  any 
oigine  in  that  family  will  be  certified. 

20.  The  heading  of  Subpart  J  is  re¬ 
vised  to  read  as  f(Mows: 

Subpart  J — Test  Procedures  for  Engine 

Exhaust  Smoke  Emissions  (Heavy- 

Duty  Diesel  Engines). 

21.  In  8  85.122,  paragraph  (a)  (2)  (U)  is 
revised  to  read  as  follows: 

§  85.122  Dynamometer  operation  cycle 
for  smoke  emission  tests. 

(a)  •  •  • 

(2)  •  •  • 


(ii)  The  engine  shall  be  accelerated  at 
full-throttle  against  the  inertia  of  the 
engine  and  dynamometer  Oic  alternately 
against  a  presdected  dynamometer  load 
such  that  the  engine  speed  reached  85  to 
90  percent  of  rated  speed  in  5  ±1.5  sec¬ 
onds.  This  acceleration  shall  be  linear 
within  ±100  r.p.m. 

*  ♦  #  •  • 

22.  In  8  85.123,  paragraph  (c)  is  re¬ 
vised  to  read  as  follows: 

§  85.123  Dynamomclcr  and  engine 
equipment. 

•  #  «  •  # 

(c)  A  noninsulated  exhaust  system  ex¬ 
tending  15±5  feet  from  the  exhaust  man¬ 
ifold,  or  the  crossover  Junctlcm  in  the 
case  of  V  engines,  and  presenting  an  ex¬ 
haust  back  pressure  within  ±0.2  inch  Hg 
of  the  upper  limit  at  maximmn  rated 
horsepower,  as  established  by  the  engine 
manufacturer  in  his  sales  and  service  lit¬ 
erature  for  vehicle  applicatiim.  A  con¬ 
ventional  automotive  muffler  of  a  size  and 
type  commonly  used  with  the  engine 
being  tested  shall  be  employed  in  the  ex¬ 
haust  system  during  smoke  emission  test¬ 
ing.  The  terminal  2  feet  of  the  exhaust 
pipe  shall  be  circular  cross  sectio  and  be 
free  of  elbows  and  bends.  The  end  of  the 
pipe  shall  be  circular  cross  section  smd  be 
inal  2  feet  of  the  exhaust  pipe  shall  have 
a  diameter  in  accordance  with  the  en¬ 
gine  being  tested,  as  specified  btiow: 

diameter,  inches 
Exhaust  pipe 

Maximum  rated  horsepower: 


Leas  than  101 _  2 

101  to  200 .  3 

201  to  300 .  4 

301  or  more _  5 

•  *  •  «  • 


23.  In  8  85.124,  paragraph  (c)  is  re¬ 
vised  to  read  as  fcdlows: 

§  85.124  Smoke  meaMuremeni  sy»4em. 

•  •  •  •  • 

(c)  Assembling  equipment.  (1)  The 
optical  unit  of  the  smokemeter  shall  be 
mounted  radially  to  the  exhaust  pipe  so 
that  the  measurement  will  be  made  at 
right  angles  to  the  axis  of  the  exJhaust 
plume.  The  distance  from  the  optical 
centerline  to  the  exhaust  pipe  outlet  shall 
be  5±1  inch.  The  full  flow  of  the  exhaust 
stream  shall  be  centered  between  the 
source  and  detector  apertures  (or  win¬ 
dows  and  lenses)  and  on  the  axis  of  the 
light  beam. 

(2)  Power  shall  be  supplied  to  the  con¬ 
trol  unit  of  the  smokemeter  in  time  to  al¬ 
low  at  least  15  minutes  for  stabilization 
prior  to  testing. 

24.  In  8  85.126,  paragraph  (a)  (3)  is  re¬ 
vised  to  read  as  follows: 

§85.126  Inotrument  <-herk. 

(a)  *  •  * 

(3)  Calibrated  neutral  density  filters 
having  approximately  10,  20,  and  40  per¬ 
cent  opaci^  shall  be  employed  to  check 
the  linearity  of  the  instrument.  The  fil- 
ter(s)  shall  be  Inserted  in  the  light  path 
perpendicular  to  the  axis  of  the  beam 
and  adjacent  to  the  opening  from  which 
the  beam  of  light  from  the  light  source 
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emanates,  and  the  recorder  response 
shall  be  noted.  The  nominal  opacity 
value  of  the  Alter  will  be  confirmed  by 
the  Administrator.  Deviations  in  excess 
of  1  percent  of  the  nominal  opacity  shall 
be  corrected. 

•  ^  # 

25.  In  S  85.127,  paragraph  (c)  (8)  Is 
revised  to  read  as  follows: 

§  85.127  Test  run. 

m  m  0  0  m 

(c)  •  •  • 

(8)  During  the  test  sequence  of 
§  85.122,  continuously  record  smoke 
measurements,  engine  r.p.m.,  and  torque 
at  a  chart  speed  of  1  inch  per  minute 
minimum  during  the  idle  mode  and  tran¬ 
sitional  modes  and  8  inches  per  minute 
minimum  during  the  acceleration  and 
lugging  modes.  The  smokemeter  zero 
and  full  scale  recorder  deAections  may 
be  rechecked  during  the  Idle  mode  of 
each  test  sequence.  If  either  zero  or  full 
scale  drift  Is  In  excess  of  2  percent  opac¬ 
ity,  the  smokemeter  controls  must  be  re¬ 
adjusted  and  the  test  must  be  repeated. 

0  0  0  0  0 

26.  In  S  85.128,  a  new  paragraph  (a) 
(4)  is  added  as  follows: 

§  85.128  Chari  reading. 

(a)  •  •  • 

(4)  Examine  the  average  one-half 
second  values  which  were  determined  In 
subparagraphs  (2)  and  (3)  of  this  para¬ 
graph  and  record  the  three  highest 
values  for  each  dynamometer  cycle. 

27.  In  S  85.129,  a  new  paragraph  (c)  Is 
added  as  follows: 

§  85.129  Calculations. 

0  0  0  0  0 

(c)  Average  the  nine  readings  In 
§  85.128(a)  (4)  and  designate  the  value 
as  “c”. 

28.  In  §  85.130,  paragraphs  (b)  and 
(c)  are  revised  and  a  new  paragraph  (f ) 
Is  added  as  follows: 

§  85.130  Test  engines. 

•  •  •  •  * 

(b)  Emission  data  engines: 

(1)  Engines  will  be  chosen  to  be  run 
for  emission  data  based  upon  engine 
family  groupings.  Within  each  engine 
family,  the  requirements  of  this  para¬ 
graph  must  be  met. 

(2)  Engines  of  each  engine  famUy  will 
be  divided  into  groups  based  upon  ex¬ 
haust  emission  control  system.  Two 
engines  of  each  engine-system  combina¬ 
tion  shall  be  run  for  smoke  emission  data 
as  prescribed  in  §  85.132(a) .  Within  each 
combination,  the  engines  that  feature 
the  highest  fuel  feed  per  stroke,  primar- 
Uy  at  the  speed  of  maximum  rated  torque 
and  secondarily  at  rated  speed,  will  be 
selected.  In  the  case  where  more  than 
one  engine  in  an  engine-system  com¬ 
bination  have  the  highest  fuel  feed  per 
stroke,  the  engine  with  the  highest 
maximum  rated  torque  will  be  selected. 
If  there  are  military  engines  with  higher 
fuel  rates  than  other  engines  in  the  same 
engine  system  combination,  then  two 
military  engines  with  the  highest  fuel 
feed  per  stroke  shall  be  also  selected. 


(c)  Durability  data  engines: 

(1)  One  engine  from  each  engine-sys¬ 
tem  combination  shall  be  tested  as  pre¬ 
scribed  in  §  85.132(b).  Within  each 
combination,  the  engine  which  features 
the  highest  fuel  feed  per  stroke,  primar- 
Uy  at  rated  speed  and  secondarUy  at  the 
speed  of  maximum  rated  torque,  will 
be  selected  for  durability  testing.  In  the 
case  where  more  than  one  engine  in  an 
engine-system  combination  has  the 
highest  fuel  feed  per  stroke,  the  engine 
with  the  highest  maximiun  rated  horse¬ 
power  will  be  selected  for  durability 
testing.  If  an  engine  system  combination 
includes  both  military  and  nonmilitary 
engines,  then  the  nonmilitary  engine  with 
the  highest  maximum  rated  horsepower 
will  be  selected  for  durability  testing. 

(2)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  engines  to  rep¬ 
resent  any  engine-system  combination. 
The  additional  engines  must  be  of  the 
same  model  and  fuel  system  as  the 
engine  selected  in  accordance  with  the 
provisions  of  subparagraph  (1)  of  this 
paragraph.  Notice  of  an  intent  to  test 
additional  engines  shall  be  given  to  the 
Administrator  not  later  than  30  days 
following  notiAcation  of  the  test  Aeet 
selection.  Deterioration  factors  calcu¬ 
lated  for  each  engine-system  combina¬ 
tion  shall  be  applied  separately  to  mili¬ 
tary  and  nonmilitary  engines  within  the 
same  engine  system  combination. 

•  •  «  •  • 

(f)  For  purposes  of  testing  tmder 
§  85.132(g),  the  Administrator  may  re¬ 
quire  additional  emission  data  engines 
and  durability  data  engines  identical  in 
all  material  respects  to  engines  selected 
in  accordance  with  paragraphs  (b)  and 
(c)  of  this  section:  Provided,  Ihat  the 
number  of  engines  selected  shall  not  in¬ 
crease  the  size  of  either  the  emission 
data  Aeet  or  the  durability  data  Aeet 
by  more  than  20  percent  or  one  engine, 
whichever  is  greater. 

29.  In  S  85.132,  paragraphs  (a)  and 
(b)  are  revised  and  new  paragraphs  (g) 
and  (h)  are  added  as  follows: 

§  85.132  Service  accumulation  and  eniis- 
sion  measurements* 

•  •  •  •  • 

(a)  Emission  data  engines.  Each  en¬ 
gine  shall  be  operated  on  a  dynamom¬ 
eter  for  125  hours  with  the  dynamom¬ 
eter  and  engine  adjusted  so  that  the 
engine  is  operating  at  95-100  percent  of 
rated  speed  and  at  least  95  percent  of 
maximum  rated  horsepower.  During 
such  operation,  the  engine  shall  be  run 
at  the  exhause  back  pressure  speciAed  in 
§  85.123(c)  and  the  air  inlet  restriction 
speciAed  in  §  85.123(d)  except  that  the 
tolerances  shall  be  ±0.5  inch  of  Hg 
and  ±3  inches  of  water  respectively.  Ex¬ 
haust  emission  tests  shall  be  conducted 
at  zero  and  125  hours  of  operation. 

(b)  Durability  data  engines.  Each  en¬ 
gine  shall  be  operated  on  a  dynamom¬ 
eter  for  1,000  hours  with  the  dynamom¬ 
eter  and  engine  adjusted  so  that  the 
engine  is  operating  at  95-100  percent  of 
rated  speed  and  at  least  95  percent  of 
maximum  rated  horsepower.  During  such 
operation,  the  engine  shall  be  run  at 


the  exhaust  back  pres.sure  speciAed  in 
S  85.123(c)  and  the  air  inlet  restriction 
speciAed  in  S  85.123(d)  except  that  the 
tolerances  shall  be  ±0.5  inch  of  Hg 
and  ±3  Inches  of  water  respectively.  Ex¬ 
haust  emission  measurements  shall  be 
made  at  zero  hours  and  at  each  125  hours 
of  operation.  All  results  except  the  zero 
hour  results  shall  be  used  to  establish  the 
deterioration  factors  (see  S  85.133). 

•  •  •  •  • 

(g)  (1)  The  Administrator  may  elect 
to  operate  and  test  any  test  engine  dur¬ 
ing  all  or  any  part  of  the  service  accumu¬ 
lation  and  testing  procedure.  In  such 
cases,  the  manufacturer  shall  provide  the 
engine(s)  to  the  Administrator  with  all 
information  necessary  to  conduct  the 
testing. 

(2)  The  test  procedures  (§§  85.120- 
85.129)  will  be  followed  by  the  Admin¬ 
istrator.  The  Administrator  will  test  the 
engines  at  each  test  point.  Maintenance 
may  be  performed  by  the  manufacturer 
under  such  conditions  as  the  Adminis¬ 
trator  may  prescribe. 

(3)  The  data  developed  by  the  Ad¬ 
ministrator  for  the  engine-system  com¬ 
bination  shall  be  combined  with  any 
applicable  data  supplied  by  the  manufac¬ 
turer  on  other  engines  of  that  combina¬ 
tion  to  determine  the  applicable  deterio¬ 
ration  factors  for  the  combination.  In  the 
case  of  a  signiAcant  discrepancy  be¬ 
tween  data  developed  by  the  Adminis¬ 
trator  and  that  submitted  by  the  manu¬ 
facturer,  the  Administrator’s  data  shall 
be  used  in  the  determination  of  deterio¬ 
ration  factors. 

(h)  A  break-in  procedure,  not  to  ex¬ 
ceed  20  horns,  may  be  run  if  approved 
in  writing  in  advance  by  the  Adminis¬ 
trator.  This  procedure  would  be  run  after 
the  0  hour  test;  and  the  hours  accumu¬ 
lated  would  not  be  coimted  as  part  of  the 
service  accumulation. 

30.  In  §  85.133,  paragraphs  (c)  (1)  and 
(2)  are  revised  to  read  as  follows: 

§  85.133  Compliance  with  emission 
standards. 

0  0  0  0  0 

(c)  The  procedure  for  determining 
compliance  with  exhaust  smoke  emission 
standards  in  heavy-duty  diesel  engines 
is  as  follows: 

(1)  Emission  deterioration  factors  for 
the  acceleration  mode  (designated  as 
“A”),  the  lugging  mode  (designated  as 
“B”),  and  the  peak  opacity  (designated 
as  “C!”)  shall  be  established  separately 
for  each  engine-system  combination. 

(i)  The  applicable  results  to  be  used  in 
determining  the  deterioration  factors  for 
each  combination  shall  be: 

(a)  All  emission  data  from  the  tests 
required  under  §  85.132(b),  except  the 
0-hour  tests.  This  shall  include  the  oiA- 
cial  test  results,  as  determined  in  §  85.54, 
for  all  tests  conducted  on  all  durability 
engines  of  the  combination  selected 
under  §  85.130(c)  (including  all  engines 
selected  to  be  operated  by  the  manufac- 
tm^r  under  §  85.130(c)  (2) ). 

(b)  All  emission  data  from  the  tests 
conducted  before  and  after  the  mainte¬ 
nance  provided  in  §  85.131(a)  (1)  (i). 

(ii)  All  applicable  results  shall  be  plot¬ 
ted  as  a  function  of  the  hours  on  the  sys- 
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tern,  rounded  to  the  nearest  hour,  and 
the  best  fit-straight  lines,  fitted  by  the 
method  of  least  squares,  shall  be  drawn 
through  these  data  points.  Die  inter¬ 
polated  125-  and  1.000-hour  points  on 
this  line  must  be  within  the  standard 
provided  in  §  85.41  or  the  data  shall  not 
be  used  in  calculation  of  a  deterioration 
factor. 

(iil)  The  deterioration  factors  will  be 
calculated  as  follows: 

A — Percent  opacity  “a".  Interpolated  to 
1,000  hours,  minus  percent  opacity  ‘“a”.  In¬ 
terpolated  to  135  hours. 

B — Percent  opacity  ‘T>”,  Interpolated  to 
1,000  hours,  minus  percent  opacity  "h”.  In¬ 
terpolated  to  126  hours. 

C — Percent  opacity  “c”.  Interpolated  to 
1,000  hours,  mlntis  percent  opacity  "c’’,  in¬ 
terpolated  to  126  hours. 

(2)  The  “percent  opacity”  valueii  to 
compare  with  the  standards  shall  be  the 
opacity  values  “a”,  “b”,  and  "c”  for  each 
emission  data  engine  within  an  engine- 
system  combination  to  which  are  added 
the  respective  factors  “A”,  “B”,  and  “O’* 
of  subparagraph  (1)  ot  this  paragrai^ 
for  that  engine-system  combination: 
Provided.  That  if  a  deterioration  factor  as 
computed  in  subparagraph  (1)  of  this 
paragraph  is  less  than  zero,  that  deterio¬ 
ration  factor  shall  be  zero  for  the  pur¬ 
poses  of  this  subparagraph. 

•  •  «  •  • 

31.  A  new  subpart,  Subpart  K,  is  added 
as  follows: 

Subpart  K — Test  Procedures  for  En¬ 
gine  Exhaust  Gaseous  Emissions 

(Heavy-Duty  Diesel  Engines) 

§  85.140  Introduction. 

(a)  The  procedures  described  in  this 
subpart  will  be  the  test  program  to  de¬ 
termine  the  conformity  of  heavy-duty 
diesel  engines  with  the  applicable  stand¬ 
ards  set  forth  in  this  part. 

(b)  The  test  procedure  begins  with  a 
warm  engine  and  consists  of  a  prescribed 
sequence  of  engine  oiieratlng  conditions 
on  an  engine  dynamometer  with  ocmtin- 
uous  examination  of  the  exhaust  gases. 

(c)  The  test  is  designed  to  determine 
the  brake-specific  emissions  of  hydro¬ 
carbons,  carbon  monoxide  and  oxides  of 
nitrogen  when  an  engine  is  operated 
through  a  cycle  which  consists  of  three 
idle  modes  and  five  power  modes  at  each 
of  two  speeds  which  span  the  tsrplcal 
operating  range  of  diesel  engines.  The 
procedure  requires  the  determination  of 
the  concentration  of  each  pollutant,  the 
exhaust  flow  and  the  power  output  dur¬ 
ing  each  mode.  The  measured  values  are 
weighted  emd  used  to  calculate  the  grams 
of  each  pollutant  emitted  per  brake- 
horsepower  hoiu:. 

(d)  When  an  engine  is  tested  for  ex¬ 
haust  emissions  or  is  operated  for  dura¬ 
bility  testing  on  an  engine  dynamometer 
the  complete  engine  shall  be  used  with  all 
standard  accessories  which  might  rea¬ 
sonably  be  expected  to  Infiuence  emis¬ 
sions  to  the  atmosphere  installed  and 
functioning. 


§  85.141  Diesel  fuel  specifications. 

The  requirements  of  S  85.121  shall  be 
applicable  to  testing  under  this  subpart. 

§85.142  Dynamometer  procedure. 

(a)  The  following  13-mode  cycle  shall 
be  followed  in  dynamometer  operation 
tests  of  heavy-duty  diesel  engines: 


Mode 

No. 

Engine  speed 

Percent 

load 

1 

Low  Idle . 

0 

2 

•J 

3  . 

. do . 

25 

4  , 

50 

6 

75 

100 

7 

I.OW  Idle. . 

0 

H 

Rated . 

100 

9 

75 

lU 

. do . 

50 

11 

. do . 

25 

2 

13 

Low  Idle . 

0 

(b)  During  each  mode  the  specified 
speed  shall  be  held  to  within  50  r.pm. 
and  the  specified  torque  shall  be  held  to 
within  2  percent  of  the  maximum  torque 
at  the  test  speed.  For  example,  the  torque 
for  mode  4  shall  be  between  48  and  52 
percent  of  the  maximum  torque 
measured  at  the  Intermediate  speed. 

§85.143  Dynamometer  and  engine 
equipment. 

The  following  equipment  shall  be  used 
for  emission  testing  of  engines  on  engine 
dynamometers: 

(a)  An  engine  dynamometer  with  ade¬ 
quate  characteristics  to  perform  the  test 
cycle  described  in  3  85.142. 

(b)  An  engine  cooling  system  having 
sufficient  capacity  to  maintain  the  engine 
at  normal  operating  temperatures  during 
conduct  of  the  prescribed  engine  tests. 

(c)  A  nonlnsulated  exhaust  system  ex¬ 
tending  15  ±5  feet  from  the  exhaust 
manifold,  or  the  crossover  junction  in  the 
case  of  Vee  engines,  and  presenting  an 
exhaust  black  pressure  within  ±0.2  inch 
Hg  of  the  upper  limit  at  maximum  rated 
horsepower,  as  established  by  the  engine 
manufacturer  in  his  sales  and  service 
literature  for  vehicle  application.  A  con¬ 
ventional  automotive  muffler  of  a  size  and 
type  commonly  used  with  the  engine 
being  tested  shall  be  employed  in  the 
exhaust  system  during  emission  testing. 

(d)  An  engine  air  inlet  system  pre¬ 
senting  an  air  inlet  restriction  within 
±1  inch  of  water  of  the  upper  limit  for 
the  engine  operating  condition  which  re¬ 
sults  in  maximum  airflow,  as  established 
by  the  engine  manufacturer  in  his  sales 
and  service  literature,  for  the  engine 
being  tested. 

§  85.144  Sampling  and  analyliral  nielli, 
ods. 

(a)  The  determination  of  the  carbon 
monoxide  and  nitric  oxide  concentra¬ 
tions  shall  be  accomplished  using  sam¬ 
pling  and  analysis  components  as  speci¬ 
fied  in  sections  2.1  and  2.2  of  SAE 
Recommended  Practice  No.  J177  titled, 
“Measurement  of  Carbon  Dioxide,  Car¬ 
bon  Monoxide  and  Oxides  of  Nitrogen  in 
Diesel  Exhaiist,”  dated  Jime  1970. 


(b)  The  determination  of  the  hydro¬ 
carbon  concentrations  shall  be  accom¬ 
plished  using  sampling  and  analysis  com¬ 
ponents  as  specified  in  sections  2.1  and 
2.2  of  SAE  Recommended  Practice  No. 
J215  titled,  “Continuous  Hydrocarbon 
Analysis  of  Diesel  Exhaust,”  dated  No¬ 
vember  1970. 

(c)  The  determination  of  the  intake 
airflow  or  exhaust  flow  shall  be  accom¬ 
plished  using  SAE  Recommended  Prac¬ 
tice  No.  J244  titled,  “The  Measurement 
of  Intake  or  Exhaust  Flow  in  Diesel 
Engines,”  dated  May  1971. 

§  85.145  Information. 

The  following  information  shall  be 
recorded: 

(a)  Tert  number. 

(b)  Date  and  time  of  day. 

(c)  Instrument  operator. 

(d)  Engine  operator. 

(e)  Engine  identification  niunbers — 
date  of  manufacture — number  of  hours 
of  operation  accumulated  on  engine — 
engine  family— exhaust  pipe  diameter — 
fuel  injector  type — low  idel  r.pjn.,  gov¬ 
erned  speed,  maximum  power  and  torque 
speeds — maximum  horsepower  and 
torque — ^fuel  consumption  at  maximum 
power  and  torque — air  aspiration  sys¬ 
tem-exhaust  system  back  pressure — air 
inlet  restriction. 

(f)  All  pertinent  Instrument  informa¬ 
tion  such  as  timing — gain — serial  num¬ 
bers — detector  numbers — orange. 

(g)  Recorder  chart.  Identify  zero 
traces — calibration  or  span  traces — emis¬ 
sion  concentration  traces  for  each  test 
mode — start  and  finish  of  each  test. 

(h)  Ambient  temperature  in  dyna¬ 
mometer  testing  room. 

(1)  Engine  Intake  air  temperature  and 
humidity  for  each  mode. 

(j)  Barometric  pressure. 

(k)  Observed  engine  torque  for  each 
mode. 

(l)  Intake  airflow  or  exhaust  flow  for 
each  mode. 

(m)  Fuel  flow  and  temperature  for 
each  mode. 

§  85.146  Calibration  and  instrument 
checks. 

Calibration  and  Instrument  checks 
shall  be  performed  according  to  section 
2.3.1  of  SAE  Recommended  Practice  No. 
J177,  dated  June  1970,  and  sections  3  and 
7  of  SAE  Recommended  Ihuctlce  No. 
J215,  dated  November  1970,  except  that 
the  Instnunent  zeros  need  not  be  checked 
after  each  analysis  but  as  necessary  to 
maintain  test  validity.  Calibration  and 
checks  of  other  instruments  used  for  the 
test  shall  be  performed  as  necessary  ac¬ 
cording  to  good  practice. 

§  85.147  Test  run. 

(a)  The  temperature  of  the  air  sup¬ 
plied  to  the  engine  shall  be  between  68’ 
P.  and  86*  F.  The  fuel  temperature  at 
the  pump  inlet  shall  be  100*  F.  ±10*  F. 
The  observed  barometric  pressing  shall 
be  between  28.5  Inches  and  31  inches  Hg. 
Higher  air  temperature  or  lower  baro¬ 
metric  pressure  may  be  used,  if  desired, 
but  no  allowance  shall  be  made  for  In- 
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creased  emissions  because  of  such  condi¬ 
tions. 

(b)  Hie  governor  and  fuel  syst^ 
shall  have  been  adjusted  to  provide  mi- 
gine  p>erformance  at  the  levels  specified 
by  the  engine  manufacturer  for  maxi¬ 
mum  rated  horsepower  and  maximum 
rated  torque.  These  specifications  shall 
be  reported  in  accordance  with  $  85.51 
(b)(3). 

(c)  The  following  steps  shall  be  taken 
for  each  test: 

(1)  Install  Instrumentation  and  sam¬ 
ple  probes  as  required. 

(2)  Start  cooling  system. 

(3)  Start  the  engine,  warm  it  up  and 
precondition  it  by  running  it  at  rated 
sp>eed  and  maximum  horsepower  for  10 
minutes  or  imtil  all  temperatures  and 
pressures  have  reached  equilibrium. 

(4)  Determine  by  experimentation  the 
maximum  torque  at  rated  speed  and  in¬ 
termediate  speed  to  calculate  the  torque 
values  for  the  specified  test  modes. 

(5)  Zero  and  span  the  emission 
analyzers. 

(6)  Start  the  test  sequence  of  §  85.142. 
Operate  the  engine  for  10  minutes  in 
each  mode,  completing  engine  speed  and 
load  changes  in  the  first  minute.  Record 
the  responses  of  the  analyzers  on  a  strip 
chart  recorder  for  the  full  10  minutes 
with  exhaust  gas  fiowing  through  the 
analyzers  at  least  during  the  last  5  min¬ 
utes.  Record  the  engine  speed  and  load, 
intake  air  temperature  and  restriction, 
exhaust  back  pressure,  fuel  fiow  and  air 


or  exhaust  flow  during  the  last  5  minutes 
of  each  mode,  making  certain  that  the 
speed  and  load  requirements  of  8  85.142 
(b)  are  met  during  the  last  minute  of 
each  mode.  Fuel  flow  during  idle  or  2 
percent  load  conditions  may  be  deter¬ 
mined  Just  prior  to  or  inunediately  fol¬ 
lowing  the  dynamometer  sequence  If 
longer  times  are  required  for  accurate 
measurements. 

(7)  Read  and  record  any  additional 
data  as  required  for  §  85.145. 

(8)  Check  and  reset  the  zero  and  span 
settings  of  the  emission  anal3rzers  as  re¬ 
quired  but  at  least  at  the  end  of  the 
second  idle  mode  (mode  No.  7)  and  at 
the  end  of  the  test.  If  a  change  of  over 
2  percent  of  full-scale  response  is  ob¬ 
served,  make  necessary  adjustments  to 
the  analyzers  and  repeat  all  test  modes 
since  the  last  zero  and  span  check. 

(9)  Backflush  condensate  trap  and  re¬ 
place  filters  as  required. 

§85.148  Chart  reading. 

(a)  Locate  the  last  60  seconds  of  each 
mode  and  determine  the  average  chart 
reading  for  HC,  CO,  and  NO  over  the  1- 
minute  period. 

(b)  Determine  the  concentration  of 
HC,  CO,  NO  during  each  mode  from  the 
average  chart  readings  and  the  corre¬ 
sponding  calibration  data. 

§  85.149  Calrulations. 

The  final  reported  test  results  shall 
be  derived  through  the  following  steps: 


(a)  Determine  the  exhaust  gas  mass-flow  rate  for  each  mode  according  to  the 
SAE  Recommended  Practice  J244  dated  May  1971. 

(b)  Convert  the  measured  carbon  monoxide  and  nitric  oxide  concentrations  to 
a  wet  basis  according  to  sections  4  and  5.4  of  SAE  Recommended  Practice  No.  J177 
(sees  85.144(a)). 

(c)  Multiply  the  corrected  nitric  oxide  values  by  the  following  humidity  correction 
factor. 

1 

1^0025  (H-7l) 


Where  H  is  the  humidity  of  the  inlet  air  measured  as  grains  of  HX5  per  poimd  of 
dry  air. 

(d)  Calculate  the  mass  emissions  of  HC  (HC  mass),  CO  (CO  mass),  and  NO* 
(NO.  mass)  in  grams  per  hour  for  each  mode  as  follows: 

(1)  HCm...=0.0132xHCcoBcXexhaust  mass  (Ib./min.). 

(2)  COm...=0.0263xCOco.cXexhaust  mass  (Ib./min.). 

(3)  NO.m...=0.0432XNOroacX exhaust  mass  (Ib./min.). 

(e)  Calculate  the  weighted  brake  horsepower  and  HC,  CO,  and  NO.  mass  values  as 
follows: 

(1)  Multiply  the  average  of  the  three  idle  values  by  a  weighting  factor  of  0.2. 

(2)  Multiply  the  values  for  all  of  the  other  modes  by  a  weighting  factor  of  0.08. 

(f)  Calculate  the  brake  specific  emissions  for  HC,  CO,  and  NO.  for  each  set  of 
data  as  follows: 

BSHC  -^(HC.n...XWF) _ 

2  (Mefisured  BHP  X  WF) 

BSCO  --(CO»...XWF)  _ 

2  (Measured  BHP  X  WP) 

2  (Measured  BHP  X  WF) 

§85.150  Test  engines. 

The  test  engines  selected  for  testing  under  §  85.130  shall  be  used  as  the  test  en¬ 
gines  for  this  subpart.  The  engines  may  be  tested  with  the  test  procedure  in  Subpart  J 
and  the  test  procedure  in  this  subpart  consecutively  at  each  test  point  irrespective  of 
the  requirements  of  §§  85.132(b)  and  85.151(a). 


§  85.151  Ser^'ice  accumulation;  emis¬ 
sion  measurements ;  maintenance. 

(a)  Service  accumulation  and  emis¬ 
sion  measuremrats  shall  be  performed 
in  accordance  with  the  provisions  of 
§  85.132. 

(b)  Maintenance  on  test  engines  shall 


be  performed  in  accordance  with  the 
provisions  of  §  85.131. 

§85.152  Compliance  with  emission 
standards. 

(a)  The  exhaust  gaseous  emission 
standards  in  §  85.42  apply  to  the  emis¬ 
sions  of  engines  for  their  useful  life. 


(b)  Since  emission  control  efficiency 
decreases  with  the  accumulation  of  hours 
on  the  «igine,  the  emission  level  of  an 
engine  which  has  accumulated  1,000 
hotirs  of  dsmamometer  operation  will  be 
used  as  the  basis  for  determining  com¬ 
pliance  with  the  standards. 

(c)  The  procedure  for  determining 
complance  of  a  new  engine  with  exhaust 
emission  standards  is  as  follows: 

(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emission  results  of  the  durability  data 
engines  for  each  engine-system  combina¬ 
tion.  Separate  factors  shall  be  estab¬ 
lished  for  CO  and  for  the  combined  emis¬ 
sions  of  HC  and  NOx. 

(1)  The  applicable  results  to  be  used 
in  determining  the  deterioration  factors 
for  each  combination  shall  be: 

(a)  All  emission  data  from  the  tests 
required  imder  §  85.132(b)  except  the 
zero-hour  tests.  This  shall  include  the 
official  test  results,  as  determined  in 
§  85.54  for  all  tests  conducted  on  all  du¬ 
rability  engines  of  the  combination  se¬ 
lected  under  §  85.130(c)  (including  all 
engines  selected  to  be  operated  by  the 
manufacturer  under  8  85.130(c)(2)). 

(b)  All  emission  data  from  the  tests 
conducted  before  and  after  the  mainte¬ 
nance  provided  in  §  85.131(a)  (1)  (i). 

(ii)  All  applicable  results  shall  be 
plotted  as  a  function  of  the  hours  on  the 
system,  rounded  to  the  nearest  hour,  and 
the  best  fit-straight  lines,  fitted  by  the 
method  of  least  squares,  shall  be  drawn 
through  these  data  points.  The  inter- 
pointed  125-  and  1,000-hour  points  on 
this  line  must  be  within  the  standard 
provided  in  §  85.42  or  the  data  shall  not 
be  used  in  calculation  of  a  deterioration 
factor. 

(iii)  An  exhaust  emission  deteriora¬ 
tion  factor  shall  be  calculated  for  each 
combination  as  follows: 

Factor— Exhaust  emissions  Interpolated  to 
1,000  hours  minus  the  exhaust 
emissions  interpolated  to  126 
hours. 

(2)  The  appropriate  deterioration  fac¬ 
tor  shall  be  sidded  to  the  exhaust  emis¬ 
sions  test  results  for  each  emissions  data 
engine:  Provided.  That  if  a  deterioration 
factor  as  computed  in  subparagraph  (1) 
of  this  paragraph  is  negative,  that  dete¬ 
rioration  factor  shall  be  zero  when  com¬ 
paring  adjusted  emissions  to  the  stand¬ 
ards. 

(3)  The  emissions  to  compare  with  the 
standard  shall  be  the  adjusted  emissions 
of  subparagraph  (2)  of  this  paragraph 
for  each  emission  data  engine. 

(4)  Every  test  engine  of  an  engine 
family  must  comply  with  all  applicable 
standards,  as  determined  in  subpara¬ 
graph  (3)  of  this  paragraph,  before  any 
engine  in  that  family  will  be  certified. 

These  regulations  are  published  pur¬ 
suant  to  section  202  of  the  (Tlean  Air  Act 
as  amended,  42  U.S.C.  1857f-l  et  seq. 

Dated:  August  30,  1972. 

William  D.  Ruckelshaus, 
Administrator. 
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